Association between alcohol-induced oxidative stress and membrane properties in synaptosomes: A protective role of vitamin E.
Chronic and excessive alcohol consumption leads to various neurological diseases. Synaptosomes are ideal organelles to study the functional properties of the brain in alcoholism. This study focuses on the association between oxidative stress and synaptosomal membrane properties in alcohol treated rats. Sixty day old male albino rats were treated with 20% alcohol at 5g/kg body weight/ day for sixty days. Alcohol administration significantly increased the levels of thiobarbituric acid reactive substances (TBARS) and protein carbonyls with decreased catalase, glutathione peroxidase (GPx), superoxide dismutase (SOD) activities and reduced glutathione (GSH) content in synaptosomes. Further, alcohol administration decreased (cholesterol/phospholipids) C/P ratio in synaptosomal membranes, which was further confirmed using 1,6 diphenyl 1,3 hexatriene (DPH) as fluorescent probe. Moreover, alcohol treatment also increased membrane bound Na+/K+-ATPase, Ca2+-ATPase and Mg2+-ATPase enzyme activities. Correlation (r) analysis revealed that anisotropic (γ) values were strongly associated with lipid peroxidation (r=0.678) and Na+/K+-ATPase activity (r=0.793). The results of the present study clearly indicate that lipid peroxidation was positively correlated (r=0.621) with Na+/K+-ATPase activity and C/P ratio was negatively associated (r=-0.549) in alcohol treated animals. Similar results were found on alcohol treatment (50 and 100mM) of brain synaptosomes in vitro. But with the co-treatment of vitamin E reversed these changes. In conclusion, synaptosomal membranes properties are impaired due to increased oxidative stress, changes in lipid composition, altered fluidity and membrane bound enzyme activities. And treatment with vitamin E renders protection against ethanol-induced membrane alterations.